The study of frailty is important to identify the additional needs of medical long-term care and prevent adverse outcomes in community dwelling older adults. This study aimed to determine the prevalence of frailty and its association with adverse outcomes in community dwelling older adults. Methods: A cross-sectional study was carried out from April to September 2014. The population sample was 1,252 older adults (60 years) who were beneficiaries of the Mexican Institute of Social Security (IMSS) in Mexico City. Data were derived from the database of the "Cohort of Obesity, Sarcopenia and Frailty of Older Mexican Adults" (COSFOMA). Operationalization of the phenotype of frailty was performed using the criteria of Fried et al (weight loss, self-report of exhaustion, low physical activity, slow gait, and weakness). Adverse outcomes studied were limitation in basic activities of daily living (ADLs), falls and admission to emergency services in the previous year, and low quality of life (WHOQOL-OLD). Results: Frailty was identified in 20.6% (n=258), pre-frailty in 57.6% (n=721), and not frail in 21.8% (n=273). The association between frailty and limitations in ADL was odds ratio (OR) =2.3 (95% confidence interval [CI] 1.7-3.2) and adjusted OR =1.7 (95% CI 1.2-2.4); falls OR =1.6 (95% CI 1.2-2.1) and adjusted OR =1.4 (95% CI 1.0-1.9); admission to emergency services OR =1.9 (95% CI 1.1-3.1) and adjusted OR =1.9 (95% CI 1.1-3.4); low quality of life OR =3.4 (95% CI 2.6-4.6) and adjusted OR =2.1 (95% CI 1.5-2.9). Conclusion: Approximately 2 out of 10 older adults demonstrate frailty. This is associated with limitations in ADL, falls, and admission to emergency rooms during the previous year as well as low quality of life.
Introduction
Similar to other nations of the world, the Mexican population is aging, although this demographic trend in Mexico is occurring at a more rapid pace than in other countries. 1 If the Mexican older adult population increased by 1.4% in the last 50 years (1950-2000) , in the next 50 years (2000-2050) it will increase by 17.7%. 2 In Mexico City, in the year 2010, the population reached 8,944,599 inhabitants, with 7.9% (706,623 inhabitants) of older adults. It is expected that the older adult population in the next two decades will have a higher growth. In 2020, it is predicted that it will represent 10.8%, and in 2030, it will reach 14.7% of the total population. 3 With a Mexican population aging at a rapid pace, there is a growing interest with regard to the study of frailty.
According to various studies worldwide, the prevalence of frailty in communitydwelling older adults ranges between 4.0% and 59.1%. 4 This wide range of fluctuation in prevalence reported in the international literature is due to the different diagnostic criteria used to determine frailty. A prevalence of frailty between 26.7% and 42.6% has been reported in Latin America. 5 A prevalence of frailty between 14.1% and 39.5% has been reported in studies on the older adult Mexican population. [5] [6] [7] [8] A prevalence of 14.1% and 15.7% level of frailty in older adults living in the community has been reported in two studies in Mexico City, 7, 8 and it should be noted that these studies have included the entire population of older adults over the city.
Frailty can be defined as a state characterized by the progressive loss of reserve capacity and the lack of response to stressors. 9 However, frailty remains an evolving concept, and there is no consensus in the diagnostic criteria used in clinical practice and epidemiological investigations, so different approaches in the literature have been reported. 4, 8, [10] [11] [12] [13] One of the most widely used approaches understands frailty as a syndrome characterized by the decline of age-related functional reserves or physiological systems, leading to the loss of homeostatic capacity to withstand stressors and resulting in a state of vulnerability. Fried et al describe the cycle of frailty and identified operational criteria for the frailty phenotype. 9, 14 Proposed criteria have been weight loss, self-report of exhaustion, low physical activity, slow ambulation, and weakness. It should be noted that in population-based studies, the frailty phenotype has been most frequently reported in the literature. 13 The study of frailty is important from the social and public health perspective because it identifies groups of older adults who need additional medical care and are at increased adverse outcomes. 15 Frailty makes individuals more vulnerable to adverse outcomes (disability, falls, hospitalization, and quality of life) through generally subtle and progressive physical changes. 6, 15, 16 It is admitted that frailty, because of the related adverse outcomes, is costly for the patient and the society. 15 The aim of this study is to determine the prevalence of frailty and its association with adverse outcomes in communitydwelling older adults in Mexico City.
Methods
A cross-sectional study was carried out from April to September 2014. The sample population was based on older adults (60 years) who were beneficiaries of the Mexican Institute of Social Security (IMSS) in Mexico City. Data were derived from the database of the "Cohort of Obesity, Sarcopenia and Frailty of Older Mexican Adults" (COSFOMA). The research protocol was reviewed and approved by the National Committee of Scientific Investigation as well as by the Ethics Committee for Health Investigation (COMBIOETICA09CE101520130424) of the IMSS (Registry Number: 2012-785-067). Written informed consent was obtained from all participants of the COSFOMA study.
Sample size was calculated under the assumption that 14.1% of community-dwelling older adults in Mexico City would present frailty, 8 with an accuracy of the expected proportion of the phenomenon of ±2% and a confidence level of 95%. The minimum sample size was 1,164 older adults.
setting
The IMSS is a mandatory social security system that offers a comprehensive package of benefits, including health care at all levels and economic benefits such as a retirement pension. IMSS-insured workers and their close relatives are affiliated to a Family Medicine Clinic based on their home address. The older adults who are insured by the IMSS are more likely to have 6 years of education than their non-IMSS-affiliated counterparts. There are 48 Family Medicine Unit (FMU) located in Mexico City. The IMSS covers 36.5% of the population in Mexico City and ∼50.9% of older adults.
study population
In 2013 the number of beneficiaries registered in FMU at IMSS Mexico City were 1,075,275. A random selection was done to obtain 10,000 records in order to locate addresses and telephone numbers. It was noted that 40.5% (n=4,054) of the records did not have a complete home address.
There were 5,946 letters sent to the addresses of the older adults to inform them of the nature of the study and invite them to participate, as well as to provide them with the address of the FMU, day and time when they should be present for the survey, and the corresponding clinical evaluation in case they wished to participate in the study. They were also provided with the telephone number where they could request further information and change their appointment or the FMU location, if they so desired.
Data collection strategy
Mexico City was geographically divided into eight quadrants for data collection. The FMU located in each of the quadrants was identified. The one with the best characteristics for accessibility and with the physical space for carrying out the survey and clinical evaluations was then identified for each quadrant. In cases in which the older adult did not attend the appointment, a phone call was made and, in some cases, a home visit.
Data collection was performed by healthcare professionals (previously trained and supervised by qualified research assistants) from April to September 2014 and was obtained via a questionnaire and evaluation scales to determine the 
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Frailty in community-dwelling older adults sociodemographic characteristics (gender, age, marital status, education, employment, and living alone) as well as tobacco and alcohol consumption.
Measurements
Nutritional status was evaluated using body mass index (BMI): underweight was defined as BMI 21.9, normal weight BMI 22.0-29.9, and overweight BMI 30.0.
17
Comorbidity was obtained with the report of chronic diseases diagnosed by a physician. Cognitive function was obtained through the Mini-mental Status Exam (MMSE): cognitive deterioration was considered with a cut-off point 23 adjusted for education. 18, 19 Major depression was evaluated through the Center for Epidemiologic Studies Depression Scale-Revised (CESD-R). Major depression was considered when at least five symptoms were present, including dysphoria (depressed state) or anhedonia (inability to experience pleasure) for at least 2 weeks plus three of the following symptoms: significant weight change (appetite), sleep disorders, agitation or psychomotor delay, fatigue, excessive or inappropriate guilt, and suicidal ideation. 20, 21 Polypharmacy was considered to be the consumption of 5 medications daily. 7 
Assessment of frailty
Operationalization of the phenotype of frailty was done using the five criteria proposed by Fried et al (Table 1) . Frail adults are defined as those with three or more of the following criteria: self-report of weight loss, exhaustion, low physical activity, slowness, and weakness (low grip strength). The presence of one or two criteria indicates a pre-frail condition, whereas absence of criteria indicates a robust or nonfrail state. 9 
Assessment adverse outcomes
Adverse outcomes studied were limitation in basic activities of daily living (ADLs), falls and admission to emergency departments in the last year, and quality of life. A limitation in the ADL was considered when the older adult was unable to perform one or more of the following activities: bathing, dressing, using the bathroom, moving, continence, and feeding. 22 The ocurrence of falls and admission to the emergency department in the last year was obtained with the record of one or more falls in the last year. The WHO Quality of Life Older Adults Scale (WHOQOL-OLD) was used to evaluate the relevant aspects of the quality of life of older adults. 23 The score for the total score has a range of 0-100. The low quartile (quartile 25) was used as the cut-off point to be considered as low quality of life.
statistical analysis
IBM Statistical Package for Social Science (IBM-SPSS), v.23.0 for Windows, was used to calculate descriptive statistics and to obtain the frequency and percentage distributions. χ 2 test was used to determine the homogeneity of the frequency and distribution of the sociodemographic characteristics (gender, age, marital status, education, employment, and living alone), tobacco consumption, alcohol consumption, nutritional status, comorbidity, cognitive function, depression, and polypharmacy (5 medications) in relation with the phenotype of frailty as well as for adverse results (limitations in ADL, falls and admissions to Weight loss Differences between weight during the previous year and actual weight were calculated. subjects with weight loss 10 lb (4.5 kg) during this period were classified as positive for the criterion of weight loss self-report of exhaustion Two questions were used from the revised version of 35 items of the Center for epidemiologic studies Depression scale (CesD-r) adapted for older Mexican adults to determine the criteria of exhaustion. 21, 51 Items considered were: "I felt that everything I did was with difficulty" and "I could not continue." Considered positive for the criteria was if the participant responded: "During 5-7 days in the past week" or "Almost every day for 2 weeks" low physical activity level of physical activity during the previous week was evaluated with the Physical Activity scale for the elderly (PAse) questionnaire that included self-reported occupational, domestic, and recreational activities. 52 low physical activity was considered as 58.6 points for men and 56.4 points for women (low point quartile of PAse) slowness Walking time was estimated for 4.5 m (15 ft), stratified by sex and stature. Walking distance was considered in women with a height 159 cm, time 7 seconds and height 159 cm, time 6 seconds. Walking distance was considered in men with a height 173 cm, time 7 seconds and with a height 173 cm, time 6 seconds Weakness (low grip strength)
Grip strength of the nondominant hand was evaluated using dynamometry (Takei T.K.K5001, Takei Scientific Instruments Co. Ltd., Tokyo, Japan) with values stratified by sex and BMI quartiles. In women, low grip strength was considered with BMI 23.0, 17 kg; BMI 23. One-way analysis of variance (ANOVA) was used to determine any differences between the average of the score of the WHOQOL-OLD and the phenotype of frailty. Subsequently, Bonferroni post-hoc test was used to determine differences.
To determine the strength of association (odds ratio, OR) between frailty and adverse results (limitations in ADL, falls and admission to emergency services in the last year, and low quality of life), a bivariate logistic regression was used. Considered as a reference were older adults who presented 3 of the criteria proposed by Fried et al. 9 The low quartile (quartile 25=59.4 points) of the score from the WHOQOL-OLD was used as the cut-off point to be considered as low quality of life. OR (95% confidence interval [CI]) was then adjusted using the sociodemographic characteristics (tobacco consumption, alcohol consumption, nutritional status, comorbidity, cognitive function, depression, and polypharmacy).
Results
Of the 5,946 invitation letters sent, 1,547 older adults were contacted. A total of 4,399 older adults were not located for the following reasons: 57 were deceased, 290 moved, 638 did not live at the address, and for 3,414 subjects the address did not exist. Figure 1 describes the composition of the sample of older adults who are beneficiaries of the IMSS from Mexico City.
Of the 1,547 older adults contacted, 80.9% (n=1,252) presented for the appointment, 1.7% (n=26) were hospitalized when their appointment was scheduled, and 17.4% (n=269) did not accept to participate in the study. The sample comprised of 1,252 older adults with a mean age of 68.5 (±7.2) years; 59.9% (n=750) were females and 40.1% (n=502) males with a mean age of 68.7 (7.4) years and 68.2 (6.8) years, respectively. Frequency and distribution of the characteristics of older adult beneficiaries of the IMSS from Mexico City who comprised the sample are shown in Table 2 .
The frequency of the five criteria proposed by Fried et al for operationalization of the phenotype of frailty by sex is shown in Figure 2 . The presence of weight loss in 1,252 older adults was 9.9% (n=124), 32.3% (n=405) with self-report of exhaustion, 25.8% (n=323) with low physical activity, 25.2 (n=315) with slow gait, and 59.7% (n=747) with low grip strength.
Frequency of the number of criteria was presented in the following manner: 21.8% (n=273) did not present any criteria (0 criteria), 31.8% (n=398) one criterion, 25.8% (n=323) two criteria, 13.8% (n=173) three criteria, 5.9 (n=74) four criteria, and 0.9% (n=11) five criteria. Frequency of the number of criteria proposed by Fried et al for operationalization of the phenotype of frailty by gender is shown in Figure 3 .
The prevalence of frailty in older adults was 20.6% (n=258), pre-frail 57.6% (n=721), and nonfrail 21.8% (n=273). Frequency and distribution of the characteristics of older adult beneficiaries of the IMSS in Mexico City according to the phenotype of frailty are presented in Table 2 . It was determined that there is no evidence of homogeneity in the frequency and distribution in relation to the phenotype of frailty according to sex, age, marital status, education, employment, alcohol consumption, nutritional status, comorbidity, cognitive function, depression, and polypharmacy (P0.050). There is no uniformity in the frequency and distribution in relation with the phenotype of frailty for living alone and tobacco consumption (P0.050).
Frequency and distribution of functional decline, falls, and admission to a hospital emergency room in the past year as well as the mean (±standard deviation) total score of the WHOQOL-OLD in relation to the phenotype of frailty in older adults is presented in Table 3 . There were 19.2% (n=240) of older adults with limitations in ADL; 26.8% (n=336) reported at least one fall in the previous year and 6.1% (n=76) used hospital emergency services. Mean of the total score of the WHOQOL-OLD was 68.5 (±12.8) points. 
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Frailty in community-dwelling older adults Significant differences were shown in the frequency and distribution in relation with the phenotype of frailty and adverse results, in limitations in ADL, in falls in the last year, and in admission to a hospital emergency department in the last year (P0.050). A difference was also observed between the mean of the total score of the WHOQOL-OLD in relation with the phenotype of frailty (P0.050). Bonferroni post-hoc test identified that the difference between the means was found among all groups (P0.001).
The association between frailty and the presence of limitations in ADL in older adults was OR =2.3, 95% CI 1.7-3.2, falls in the last year OR =1.6, 95% CI 1.2-2.1, admission to emergency service in the last year OR =1.9, 95% CI 1.1-3.1, and for low quality of life was OR =3. 4 
Discussion
The prevalence of frailty in this study was 20.6% in a sample of 1,252 subjects, that is, ∼2 out of 10 older adults exhibit frailty. As mentioned previously, the prevalence of frailty reported internationally in community-dwelling older adults varies between 4.0% and 59.1%, 4 with the presence of frailty in older adults of Mexico City ranked at an intermediate level.
In population-based cross-sectional studies carried out previously in Mexico City, a prevalence of 14.1% was reported in a sample of 1,124 older adults, 6 15.7% in a sample of 1,933 older adults, 13 and 39.5% in a sample of 1,311 older adults. 8 It should be noted that among these studies, only the first has a sample population based in Mexico City. 6 The other two studies are representative of 1/16 districts 8 or of 14/16 districts existing in Mexico City. 13 Similarly, operationalization of the frailty phenotype has been proposed differently, which does not allow for a comparison. However, it has allowed us to obtain an idea of the percentage of the population requiring additional medical care to prevent adverse results. 21 Taking into consideration that frail older adults become major consumers of health services, their costs of medical and hospital care are higher proportionally to the rest of the population. 14, 15, 17, 18 Frailty is a concept used in clinical practice and epidemiological investigation for more than two decades. 5, [9] [10] [11] 13, 14, 17, [24] [25] [26] This concept of frailty has been born as a condition associated with a higher risk of functional decline among persons of advanced age, which could be independent of the presence of comorbidities and of aging. [9] [10] [11] [27] [28] [29] Our results show an association between frailty and the presence of limitations in one or more ADL. Functional decline has been considered to be a state of pre-disability (a "physiological precursor" and "etiological factor" in disability) and represents a potentially useful tool for the initial risk stratification in older adults and for preventive interventions. 27 Our results show an association between frailty and presence of falls in adults studied in the last year. This could be due to the weakness and low resistance displayed by older adults with this disorder. It has been demonstrated that frailty is an important predictor for future falls among older community-dwelling adults even though the fact that the criteria used to define frailty have been different in other studies. 30 Although frailty is a phenotype distinct from disability, frailty begins by affecting mobility before clinically important outcomes such as falls occur. Therefore, the beginning of frailty is the optimum time for carrying out interventions aimed at preventing disability in mobility, thus avoiding future falls. 31 An association exists between frailty and admission to emergency services in the previous year. This is due to the condition of frailty and the cumulative effect of multiple exposures as well as the physical, psychological, and social conditions commonly unfavorable in older adults, with a higher disease load that increases the use of medical and hospital services. [24] [25] [26] 32, 33 A fundamental challenge of health policies falls on the decision of implementing services oriented toward aging or redirecting usual services toward the needs of older adults as a high-risk population for presenting frailty. This is an essential decision especially when health systems of developing countries are facing not only the palpable challenges of aging and the epidemiological transition, but also parallel to basic and acute health problems related with poverty in a large sector of the population. 
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Frailty in community-dwelling older adults Therefore, the study of frailty is fundamental for developing countries for the implementation of policies and programs designed to prevent frailty in early ages and, when frailty is present, to minimize the risk of adverse outcomes in older adults.
Quality of life of the older adults is closely related to functional capacity and the set of conditions that allow maintaining their participation in self-care, socialization, and family life by restructuring their lives around their capabilities and limitations, learning to enjoy older age, and living life to the fullest. In recent decades, frailty and quality of life have been widely studied in older adults without having consensus definitions; however, this is generally recognized as a result of the interaction of multiple systems and/or domains. 10, 36, 37 Consequences of this interaction vary among individuals with similar health problems as well as with the same individual. 36, 37 Previous studies have documented that there may be cultural differences in the conception of quality of life. 38, 39 In our study it was determined that frailty is associated in older adults with a low quality of life. The instrument used to determine quality of life (WHOQOL-OLD) is an alternative to the WHOQOL-100 or WHOQOL-BREF used to carry out research on quality of life in older adults. 40 The WHOQOL-OLD advantage is that it evaluates relevant aspects of the quality of life of older adults. 23, 40 Our results are consistent with studies from other countries that have reported that frail older adults have a low quality of life. 16, 15, 41 Research on frailty in different countries is recommended to determine to what extent contextual characteristics influence the adverse outcomes in older adults. 42 We present the prevalence of frailty and its association with adverse outcomes in a sample community-dwelling older adult insured by the largest health care provider in Mexico City. Results, however, must be interpreted in light of several limitations. An evident limitation of this study is that we were only able to interview a low fraction of the selected older adults, mainly as a result of a lack of active update in the insured census used to identify study participants. We are aware that nonparticipation in this study has the potential to introduce bias into the results. 43 This bias refers to the systematic errors introduced in the study, as per the inability to study additional candidates due to location and those did not wish to participate in the study. However, different studies have found little evidence for substantial bias as a result of nonparticipation. 44, 45 and response rates of our study are consistent with similar studies. 44, [46] [47] [48] [49] Other limitation of this study is its cross-sectional design for establishing association between frailty and adverse outcomes in older adults. Also in this study, it was impossible to analyze adverse outcomes simultaneously. It may be possible that an adverse outcome could be preceded by another adverse effect. Nevertheless, we have to consider that frailty is a result of various chronic events and deficits that add up over the life span, although it may be reversible. Although we could not analyze temporality, we show that people who present frailty at one point have a greater probability of presenting additional adverse outcomes in a period close to which frailty identified. 14, 15, 50 In order to overcome this limitation, it is necessary to carry out longitudinal studies to establish the causal link between frailty and adverse outcomes on the community-dwelling population of older adults.
Conclusion
Approximately 2 out of every 10 older adults present frailty associated with limitations in ADL, falls and admission to 
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sánchez-garcía et al emergency services in the prior year, and a low quality of life. It is necessary to investigate the effectiveness and viability of implementing measures designed to prevent frailty and to minimize risks of adverse outcomes in older adults.
